Background Promoting help-seeking for mental health problems can result in improved treatment rates. For the most impact, social marketing interventions need to be tailored to targeted demographic subgroups. We investigated the influence of interactions between attitudes toward treatment and age, gender, ethnicity/race and education for both general medical and specialty care. Method Cross-sectional data from the 2001-2003 National Comorbidity Survey Replication (NCS-R) were analyzed using multivariate models adjusted for the sampling design and controlled for relevant clinical and sociodemographic factors.
Introduction
Multi-national epidemiological studies report that attitudes toward mental health treatment have a positive relationship with actual service use [1] [2] [3] [4] [5] . Prospective studies have also demonstrated that positive attitudes are associated with later mental health care [6, 7] . Attitudes toward mental health treatment may differ by age, gender, ethnicity/race and other key demographic variables.
Younger adults and males often report more negative attitudes toward mental health treatment, as compared to middle-aged adults and females [8] . Young adults may have worse attitudes because they are fearful about the nature of mental health treatment [9] . Females may not necessarily show more positive attitudes toward mental health treatment within ethnic/racial minority groups. A study of Mexican Americans found females to have more positive attitudes toward help seeking [10] , while other studies have reported that U.S. African American and Latino males and females did not differ in certain attitudes toward mental health treatment [8, 11] .
Some studies report more negative attitudes toward mental health treatment in ethnic/racial minority groups [12] [13] [14] [15] , while other studies find no differences or more positive attitudes [16] [17] [18] [19] [20] [21] . Ethnic/racial group sampling differences (i.e., foreign versus U.S. born, college students vs. U.S. population) may account for these differences. Or, measuring attitudes as an overall concept rather than attitudes toward specific treatments may obscure more specific attitudinal differences. For example, one study found no differences for a general ''receptivity to mental health services'' between non-Latino whites and nonwhites; however, when asked specifically about seeking out clergy for mental health problems, non-whites were more likely to believe in the efficacy of the clergy [16] .
African American families report fearing institutionalization as a reason for not seeking mental health treatment [22] and non-white patients report greater perceptions of coercion into psychiatric hospitalization [23] . For African Americans and Latinos, mistrust of health care professionals and/or concerns about provider competence with their ethnic/racial group may decrease their comfort talking to professionals [24] [25] [26] . A qualitative analysis of an Afro-Caribbean community revealed that experiences of mistreatment and social exclusion by mental health professionals discouraged members from accessing mental health and substance abuse services [27] . Ethnic/racial minorities may be more inclined to utilize the family as primary support or alternative sources of care [16, [28] [29] [30] , perhaps due to lack of belief in the efficacy of professional mental health treatments.
A higher education level may improve attitudes toward mental health treatment [16, 31] , a finding likely related to increased awareness of the benefits of mental health treatments. A lower education level is associated with a greater likelihood of seeking mental health care in a general medical setting, as opposed to a specialty service setting [31, 32] . Persons with lower education levels may have had less exposure to specialty mental health treatment due to economic or social constraints.
Attitudes toward mental health treatment may be more strongly associated with specialty care than general medical care [6] . To follow through with specialty care, a certain attitudinal set may be required [33] . In general medical settings, a person may have sought care initially for a medical reason, requiring no prerequisite attitude. Or, attitudes associated with receptivity to general medical care for emotional problems may not yet have been adequately studied. Attitudes toward mental health treatment are more positive with previous treatment, also known as the 'contact hypothesis' [34, 35] . One study found the opposite where African Americans with prior mental health treatment had worse attitudes than African Americans with no prior treatment [36] .
Attitudes can also interact with demographic characteristics. For example, females with more positive attitudes toward treatment may be more likely to seek general medical care than males with positive attitudes [6, 37] . In summary, numerous prior research studies have shown that attitudes may differ across demographic groups, and age, gender, ethnicity/race and education level are often associated with mental health care of any kind. However, only a few have examined whether differences in attitudes by demographic group are then associated with general medical or specialty care [6, 31, 32, 37] .
Why would understanding differences in attitudes by sociodemographic subgroups be important? Discernment of which groups have negative attitudes and how such views differ can guide interventions tailored to improve attitudes. Negative attitudes toward mental health are related to perceptions of social norms, which often vary by demographic groups [38] . In the current study, we investigate the relationship of attitudes toward mental health treatment and pastyear care in the National Comorbidity Survey-Replication (NCS-R), adjusting for variables that may also influence mental health care. We will examine whether age, gender, ethnicity/race and education level modify the relationship of attitudes toward mental health treatment and past-year care. We tested the following hypotheses: (1) younger age groups (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) will show stronger associations between comfort level talking to a professional and service use, compared to the older age groups (50-64, 65?), (2) males' attitudes toward mental health treatment will be more strongly associated with service use than for women, (3) for African Americans and Latinos, increased comfort talking to a professional and greater belief in the efficacy of professional treatment will show stronger links to mental health care, as compared to non-Latino whites, and (4) for those with less education, attitudes toward mental health treatment will have stronger associations with general medical care, as opposed to those with more education.
Methods

Study population and data
The data are from the 2001-2003 NCS-R [39] , a crosssectional nationwide probability sample survey of noninstitutionalized English-speaking U.S. residents ages 18 and older, designed to provide data on the prevalence of DSM-IV disorders and use of mental health services in the U.S. Study methods have been previously described (e.g., [40, 41] ). The NCS-R is the largest data set measuring attitudes towards mental health service use across a broad range of sociodemographic groups which also includes a rich array of diagnostic and service use variables. In order to examine attitudes toward mental health treatment, we examined respondents who completed parts I and II of the survey (n = 5,691). Part II respondents included all Part I respondents with a DSM-IV disorder plus a random sample of respondents without disorders.
Measures
Age, gender, ethnic/racial identification and educational attainment Table 1 provides categories and the weighted and unweighted numbers and proportions for demographic data. Respondents were asked whether they self-identified as being of Spanish or Latino descent. Persons who selfreported Latino descent, independent of how they coded themselves regarding race, were categorized as Latino. Other respondents self-classified as African American, non-Latino white or other groups.
Additional covariates
In order to adjust for the influence of other factors associated with service use, we included the following variables: marital status, income, insurance status [2, [42] [43] [44] , psychiatric need [43, 45, 46] and previous mental health treatment [43, 47] . Gender [6] , socioeconomic status [31, 48, 49] , and severity of psychiatric problems or distress have been shown to be associated with service use and sector of care [45, 47, 50] and were also included.
Previous use of mental health treatment was defined as any use of mental health services at least 1 year prior to the interview, irrespective of past-year use. Categories were: previous specialty mental health treatment (psychiatrist, psychologist and counselor) and previous general medical mental health treatment (i.e., non-psychiatric physicians). Respondents who reported use of both specialty and general medical treatment were categorized as having specialty mental health treatment only. Psychiatric need was categorized as the number of psychiatric disorders in the previous year (none, one, two, and three or more), determined by the World Mental Health Survey Initiative Version of the Composite International Diagnostic Interview (CIDI), using an algorithm based on ICD10/DSM IV criteria [51] . The WMH-CIDI is a structured interview, given by trained non-clinician interviewers, and generates diagnoses of mood disorders, anxiety disorders, and substance use disorders.
Attitudes toward mental health treatment
Our primary explanatory factors of interest reflected respondents' attitudes toward mental health treatment. We used four questions to assess attitudes toward mental health treatment. These included (1) ''If you had a serious emotional problem, would you go for professional help?'' (2) ''How comfortable would you feel talking about personal problems with a professional?'' and (3) ''How embarrassed would you be if your friends knew you were getting professional help for an emotional problem?'' For the 4th question, respondents were asked to provide a percent of persons they believed benefited from professional treatment (range 0-100). The four attitudinal variables were not conceived or validated as a scale, and we hypothesized that each attitude might contribute independently to service use. A multicollinearity analysis of variance inflation factors among each of the four attitudes showed independence (variance inflation factors all fell below 1.26). Thus, we examined each attitude toward mental health treatment separately. The first three questions were rated on a 4-point scale, anchored with ''definitely'', ''probably'', ''probably not'', and ''definitely not''; these responses were dichotomized into a positive or negative attitude.
Past-year care
Respondents were asked whether they had talked to a professional about treatment for ''emotions or nerves or use of alcohol or drugs''. Respondents were asked provider type and the month or year of their last mental health treatment. Past-year specialty care was coded when treatment was received from a psychiatrist, psychologist or counselor in the last 12 months. Past-year general medical care was coded when respondents received professional treatment for mental health problems from any non-psychiatric physician in the last 12 months. Respondents who reported any past-year specialty care were included only in past-year specialty care.
Statistical analysis
Descriptive statistics of the sample included means and proportions, adjusting for the complex sampling scheme (Table 1) . We then applied multivariate methods in three stages, using logistic regression models. In the first stage, the four attitudes toward mental health treatment were entered into a model simultaneously, to assess their association with the outcomes of (1) past-year specialty care (yes/no), and then (2) past-year general medical care (yes/ no) for a mental health problem. In the second stage, we entered the four attitudes from stage one with the additional variables of interest (age, gender, ethnicity/race, and education level) and covariates known to be related to pastyear care (marital status, income, insurance status, psychiatric need, previous use of specialty mental health treatment and previous use of general medical mental health treatment). Outcomes were again (1) past-year specialty care, and (2) past-year general medical care. For the third stage, all variables from the second stage were included in the regression analyses and we tested the effects of demographics on attitudes. Interactions assessed included age, gender, ethnicity/race or education by: (1) willingness to seek help, (2) comfort level talking to a mental health professional, (3) embarrassment about help seeking, and (4) the percentage of persons helped by professional treatment (i.e. treatment efficacy) per respondent's perception. Each set of interactions with attitudes was included in one model, eliminating interactions until only those significant at p B 0.25 [52, 53] remained in the model. We utilized backward elimination in the final model to ascertain the best model when considering all interactions and main effects of interest while not inflating the variance which may occur when including all significant and non-significant variables [53, 54] . We examined the area under the receiver operating characteristic curve to determine the strength of final models to distinguish specialty from non-specialty users, and general from nongeneral medical users for mental health care. All descriptive statistics and results report weighted data. All analyses were conducted in SAS Version 9.1 using the survey commands, which adjust for NCS Part II weights in the sampling design.
Results
The majority of U.S. residents represented by the survey were non-Latino white (72.8%) and married (55.9%) with private medical insurance (72.9%) (see Table 1 ). Half of respondents had more than a high school education (50.7%), with 23% having earned a college degree. Thirty percent of the population was estimated to have had previous lifetime specialty mental health treatment and 10% reported lifetime use of general medical providers only for mental health treatment. Attitudes toward mental health treatment were generally positive, with the majority reporting a willingness to go for professional help if they had a serious emotional problem (83.7%) and feeling comfortable talking with a mental health professional (79.3%). About one-third of respondents said they would be somewhat or very embarrassed if their friends knew they were getting professional help for an emotional problem (33.3%). Approximately 72% of respondents believed that at least half of those who sought professional help for a serious emotional problem would benefit.
Stage one and two
For stage one, willingness to seek help for serious emotional problems was positively associated with past-year specialty care (data not shown) (OR = 2.52, 95% CI 1.57-4.06) and comfort talking with a professional (OR = 1.65, 1.12-2.44). The odds of past year specialty care were decreased with greater embarrassment if others were to know about their seeking professional help (OR = 0.66, 0.51-0.85). Perceived treatment efficacy was not significantly related to past-year specialty care. In the stage one model, use of past-year general medical care for emotional problems was not associated with any of the four attitudes examined.
For stage two, we examined the effect of the four attitudes on past-year specialty and general medical care, controlling for the covariates of age group, gender, ethnicity/race, marital status, income, education level, insurance status, psychiatric need, and (1) previous specialty mental health treatment for the model of specialty care or (2) previous general medical mental health treatment for the model of general medical care. The relationship of attitudes toward mental health treatment on past-year specialty care were similar to the stage one models, except that comfort level talking to a professional about personal problems was no longer statistically significant (p = 0.07). All covariates entered except gender and ethnicity/race were significantly related to past-year specialty care. For general medical care, attitudinal measures remained nonsignificant while income, psychiatric need and a history of general medical care were significantly related to past-year use.
Stage three
Two stage-three models were evaluated for (1) specialty care and (2) general medical care ( Table 2 ). Figures 1, 2 and 3 depict the best-fitting probability of use to aid in interpretation of significant interactions from stage three. Each model evaluated interactions between age, gender, ethnicity/race and education level for each of the four attitudes on past-year use. We included all interactions of interest (n = 16) and added to the variables in the stage two model. When all interactions above a p-value of 0.25 were removed by backwards elimination from the model, this was considered the final model. The area under the receiver operating curve for the specialty care final model was 0.863, indicating excellent ability to identify those who seek help and those who do not. In the final specialty care model, comfort talking to a professional remained positively associated with past-year specialty care (p \ 0.01) and five significant interaction effects were noted (see Figs. 1, 2, 3 ). For past-year general medical care, the area under the receiver operating cure was 0.897, indicating excellent ability to identify those who seek general medical care and those who do not, based on the variables in the model. In this model the main effect of willingness to seek help on general medical use was significant (p = 0.02), in contrast to prior models, and six interactions effects were observed (Figs. 1, 2, 3 ).
Ethnicity/race
The association with past-year specialty care by belief in treatment efficacy differed by ethnicity/race (p = 0.02). As African Americans reported a belief that more people would benefit from mental health treatment, use of pastyear specialty care improved significantly (Fig. 1a) , while this association was not evident for non-Latino whites. For non-Latino whites, as comfort level talking to a professional improved, so did past-year specialty care (Fig. 1b) .
However, for African Americans, greater comfort was not associated with increased likelihood of specialty care to the same degree as non-Latino whites. Latinos showed a similar trend as African Americans but did not differ significantly from non-Latino whites. For general medical care, willingness to seek help had a different association by ethnicity/race (p \ 0.001). For African Americans, greater willingness to seek help was related to more past-year general medical care, as compared to non-Latino whites (see Fig. 1c) . A belief in the efficacy of treatment had a different effect for non-Latino whites as compared to African Americans (Fig. 1d) on general medical care. That is, for non-Latino whites and Latinos, the more respondents believed in treatment efficacy, the more they reported using general medical services for mental health care. However, for African Americans, greater belief in treatment efficacy was not associated with an increased likelihood of past-year general medical care. Embarrassment about help seeking and its association with general medical care was different when comparing non-Latino whites and Latinos to African Americans (p = 0.05). For non-Latino whites and Latinos, the likelihood of use was significantly higher with less embarrassment if others knew about their help seeking (figure not shown).
Education level
For general medical care, belief in treatment efficacy showed an interaction by education level. That is, for those reporting a high school education, as belief in treatment efficacy increased, past-year general medical care generally declined (Fig. 2a) . However, for those reporting some college, belief that professional treatment would be beneficial was associated with increased likelihood of past-year general medical care (p \ 0.05). Willingness to seek help did appear to be an important attitude for persons with a high school education, as the likelihood of past-year general medical care increased with greater willingness (p = 0.01). However for those with a less than high school education and those with some college, the effect of a willingness to seek care was minimal compared to their high school counterparts (see Fig. 2b ). Comfort level was associated with increased odds of past-year general medical care for those with some college, while high school educated persons did not have increased use with increased comfort seeking care (p \ 0.05) (Fig. 2c) .
For past-year specialty care, willingness to seek help was associated with increased use for persons with a college degree and above, as compared to persons with a high school education (p = 0.006) (see Fig. 2d ). )-odds are large due to small predicted probability of use for less than willing African American/Black group
Gender and age
The effect of willingness to seek help on specialty service use differed by gender (p = 0.02). Males reporting a low willingness to seek help were less than half as likely as females reporting low willingness to have sought specialty services in the past year (see Fig. 3a ). As males' willingness to seek help improved, the likelihood of care greatly improved. Thus, the impact of this attitude on specialty care appeared particularly relevant for males. A greater comfort level talking to a professional and its effect on specialty care differed by age group (p \ 0.001). For 18-34 year olds, as comfort level improved, so did past-year specialty use. However, for each of the other age groups, greater comfort level did not increase the use of specialty services to the same degree (see Fig. 3b ) as for the younger age group. For the 50-64 year olds, this difference was statistically significant (p B 0.01).
Discussion
This study augments the knowledge base on the importance of positive attitudes in seeking mental health care by quantifying the contribution of specific interactions for key sociodemographic groups for U.S. non-institutionalized adults. We found significant variation in the use of mental health care by age, ethnicity/race, gender, and education, further varying with attitude toward mental health treatment: an interaction effect. Attitudes coupled with demographic factors can be used to target those who at some future point may need mental health treatment but have attitudes that would be a barrier to treatment. Changing attitudes could be central to increasing professional mental health treatment for targeted subgroups of the population with poor attitudes. The major interaction effects noted for specialty care were increased use by African Americans with stronger beliefs in treatment efficacy, increased use by Latinos and non-Latino whites who had greater comfort levels talking to a professional, increased use by males who reported greater willingness to seek help, and greater use for higher education levels with greater willingness to seek help. General medical care for mental health issues increased for African Americans more willing to seek help, for Latinos and non-Latino whites with a stronger belief in treatment efficacy, and attitudes differed in their impact on use by education level. We discuss these interactions more fully below. As to main effects, for specialty care, comfort level remained important for all demographic groups, and for general medical care, greater willingness to seek help remained important for all demographic subgroups.
General medical care patients with emotional problems report reluctance to see mental health specialists [55, 56] , which may be related to specialty care carrying the label of ''psychiatric patient'' and related stigma. We found support for findings that unique attitudinal sets may lead one to different sectors of care for the treatment of emotional problems [57] . In some cases we found that positive attitudes appeared inversely related to care. For example, belief in treatment efficacy was associated with less general medical care for persons with high school and less than high school educations. One explanation may be that improved attitudes are associated with use of one sector while lowering use in another sector. For 18-34 year olds, greater comfort levels talking to a professional showed a greater likelihood of seeking specialty services than 50-64 year olds, consistent with our hypothesis. This age group is likely to have had limited experiences with psychiatrists, psychologists and counselors, potentially increasing their apprehension to seek care. Adolescents and college students report feeling uncomfortable talking with professionals, such as feeling the problem is too personal to tell anyone, or fearfulness about what the treatment involves [9, 58, 59] .
For males, a greater willingness to seek help was associated with greater odds of specialty care, whereas for females this attitude was not associated with greater use to the same degree. Other attitudes we studied were not more strongly associated to care in males compared to females as we had predicted. A previous study found a somewhat opposite finding, where attitudes toward mental health treatment in males were not significantly associated with care but were associated to use in females [6] . Differences in results could be attributed to our inclusion of interactions and additional covariates in the use of specialty services, and also the attitudes differed in content. In a previous study, African American and Latino males and females reported similar attitudes toward mental health treatment [8] . It would be helpful to examine these subgroups further, examining gender differences within each subgroup (i.e. a three-way interaction). It may be that generational and cultural experiences influence the formation of attitudes toward mental health treatment more than gender-related experiences.
We did not find support for our hypothesis that comfort level talking to professionals would be associated with greater use for African Americans. For African Americans, we did find support for our hypotheses that a greater belief in treatment efficacy was associated with increased likelihood of specialty care. These findings are consistent with an epidemiological survey which found that for African Americans, perceived efficacy of psychiatric medication and medication side effects were the variable most strongly associated to willingness to use medication [60] . Ethnic/racial minorities may be more inclined to utilize the family as the primary support or alternative sources of care [16, 28] , perhaps due to lack of belief in treatment efficacy. For African Americans, greater willingness to seek help was particularly relevant. According to Dana [61] , ethnocentric models of service delivery may inadvertently overpathologize minority behaviors that differ from those of the majority culture [62] and as a consequence, require that minorities strongly value professional treatment to enter mental health care. For Latinos and non-Latino whites, reporting less embarrassment about treatment seeking was associated with general medical care, in contrast to African Americans. For any group, behaving in contradiction to social norms may increase stigmatization about mental illness and help seeking behaviors [38] . A social marketing strategy for non-Latino whites and Latinos should consider current social norms and the inclusion of community role models who have sought mental health treatment. For non-Latino whites and Latinos a belief in treatment efficacy was associated with general medical care, a consistent finding with our hypotheses for Latinos. In strong and tightly meshed Latino family networks, individuals may be hesitant or be discouraged from seeking mental health services in the specialty sector [28, 29] . It is only when family support systems are lacking or become ineffectual in handling a crisis that Latinos may seek professional help [63] . A greater belief in treatment may then lead Latinos more often to general medical care; social marketing campaigns might target this attitude. The differences between African Americans and Latinos serve as a reminder that these groups have unique histories of interaction with the U.S. mental health system, and likely different barriers associated with entry into and retention in mental health treatment [13, 25, 26] .
We found general support for our hypotheses that education level and the attitudes we studied would have stronger associations to general medical care. For general medical care, persons reporting a high school education and a greater willingness to seek help had the strongest association to past-year use, consistent with findings and our hypothesis that a lower education level is associated with preferring treatment in a general medical setting [31, 32] . The associations were not always greatest for lower education levels. For the some-college group, comfort level talking to a professional and belief in treatment efficacy were associated with greater general medical use than for those with a high school education level. While about 18% of the some-college group was perhaps in college (18-24 years old), the majority were older (25-93 years). These findings are particularly relevant because the ''some college'' group comprises more than a quarter of United States citizens, and we provide preliminary information on which attitudes might be most salient in this understudied demographic group. For persons with a college degree, willingness to seek help was associated with increased odds of past-year specialty care, consistent with prior reports [31] . However, one survey reported contradictory findings that higher education levels decreased willingness to take psychiatric medications [64] ; thus, marketing campaigns should clarify that mental health treatment can involve medications or counseling/psychotherapy, which may be preferred by some [56] . Interestingly, we found no main effect of education level on mental health care in multivariate models; thus, targeting subgroups of education levels may be less effective when specific attitudes are not taken into consideration.
An important limitation to this study is the cross-sectional design and we report on associations to service use as opposed to having assessed respondents' attitudes prior to any service use. Prospective follow-up would allow for greater certainty about the temporal relationships among the constructs. Although we found that demographic variables do modify the association of attitudes toward mental health treatment and care, we cannot conclude that a causal relationship between attitudes and care exists. In this study we adjusted for numerous variables, including previous mental health treatment which was defined as any treatment greater than one year prior to data collection. Previous mental health treatment may be associated to either negative or positive attitudes toward mental health treatment, with differential effects by race. Diala et al. [36] , using the original NCS dataset, found that African Americans with prior mental health treatment had more negative attitudes toward treatment than whites with prior mental health treatment. The current study included lifetime previous mental health treatment as a covariate only (i.e. no interaction effects were tested with prior use) and therefore did not replicate the Diala models. Additionally, retrospective questions about prior mental health treatment may be subject to recall bias. In this study, Latinos were English speaking and thus not representative of all Latinos in the U.S. Further, Latinos were grouped under an umbrella category; subgroups (e.g., Mexican Americans, Puerto Ricans) may have different associations of attitudes toward mental health treatment with care. These findings should be replicated in future studies disaggregating the Latino subgroups.
We provide a summary of our integration of the most relevant findings from this study in Table 3 , with a specific focus on social marketing strategies. The table describes the target group for whom the message may be most applicable and for which setting the message is targeted, either general or specialty care. We provide some ideas about content that should be central to the message. Willingness to seek help is a non-specific attitude. In this regard, this attitude may be salient because it is capturing other barriers that are not assessed by other more specific questions about comfort level, embarrassment, or benefits. To target this attitude, we suggest ''getting facts'' and talking to the doctor about concerns and barriers decreasing willingness to seek help. We suggest that talking to the doctor is ''worth the discussion'', which may then improve ''Target audience'' is those groups who had a positive attitude which was then associated to service use. All messages should be marketed using similar demographic role models in media message (e.g., males if targeting males) attitudes toward treatment. We believe these social marketing messages would be useful content for the planning stages of mental health services social marketing campaigns [65] .
